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According to the Centers for Disease Control (CDC), 17% of children and 
adolescents ages 2-19 are obese. The prevalence of childhood obesity is higher in 
minority and low sociodemographic (SES) populations. Comprehensive nutrition and 
physical activity interventions have resulted in reductions in childhood obesity. The 
purpose of this study was to explore the change in physical activity knowledge, nutrition 
knowledge, and physical activity enjoyment scores in low socioeconomic elementary 
schools during a Comprehensive Physical Activity Program (CSPAP). Secondly, 
associations between physical activity enjoyment scores and nutrition knowledge were 
analyzed. The study populations were 504 and 800 elementary school children, in grades 
3-6, from five Title I schools in the Salt Lake City River District. Students completed 
three assessments: a physical activity knowledge assessment, a nutrition knowledge 
survey, and the physical activity enjoyment scale (PACES) test that were administered 
during the school hours. Using data from the 2015-2016 school year, the change in 
physical activity knowledge, nutrition knowledge, and PACES scores was assessed using 
three-factor 4 x 2 x 2 mixed-design ANOVA tests. The association between the nutrition 
knowledge and PACES scores was evaluated using Pearson’s correlation coefficients. 
Physical activity knowledge scores increased from pretest (0.26 ± 0.11) to posttest (0.28± 
0.12) significantly (p=0.05) during the intervention. Additionally, PACES scores 
increased from pretest (36.84 ± 15.14) to posttest (39.34 ± 14.79) significantly (p=0.02), 
  iv 
during the intervention. Lastly, higher nutrition knowledge scores were significantly 
correlated with higher PACES scores (r=0.08; p=0.02). These results emphasize the 
importance of providing physical activity and nutrition education for ethnic minority low 
SES elementary school children. Moreover, these findings demonstrate that 
improvements in physical activity enjoyment can occur during a school-based 
intervention. Increases in physical activity enjoyment and knowledge may translate to 
increases in chronic physical activity and improve children’s health outcomes. 
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Childhood obesity is a significant public health issue in the United States. 
According to the Centers for Disease Control (CDC), 17% of children and adolescents 
ages 2-19 are obese (1). Obesity rates in children ages 6-11 have increased from 7% in 
1980 to 18% in 2012 (1). Similarly, adolescent obesity rates for ages 12-19 have 
increased from 5% in 1980 to 21% in 2012 (1). In children and adolescents, obesity is 
associated with an increased risk of high cholesterol, high blood pressure, prediabetes, 
bone and joint problems, physiological and social problems, and sleep apnea (2). Obesity 
and overweight as a child often predicts adult obesity and associated morbidity (3). 
Regarding educational outcomes, Carey et al. found that obese children were 
significantly more likely to have school absences, school-related problems, and lower 
involvement in school activities, as compared to normal weight children (4). 
The prevalence of childhood obesity is higher in minority and low 
sociodemographic populations. In 2009-2010, Ogden et al. reported obesity prevalence 
rates in children and adolescents by ethnicity as follows: Hispanic (21.2%), non-Hispanic 
black (24.3%), and non-Hispanic white (14.0%) (5). Moreover, children from ethnic 
minority populations often have low socioeconomic status (SES) (6). Low SES minority 
groups often have the highest health needs (3). Between 1998-2010, obesity rates in 
children from low socioeconomic backgrounds significantly increased while rates
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declined in children from higher socioeconomic backgrounds (7). Specifically, children 
below the poverty line have an 83% higher odds of obesity (7, 8). Additionally, Singh et 
al. reported that obesity prevalence is higher in children from households with lower 
levels of education and non-English speaking families (8-10). 
Enjoyment of physical activity is consistently a predictor of physical activity (11, 
12). In a review of 108 studies, Sallis et al. found that enjoyment of physical activity was 
regularly associated with children’s physical activity (13). Further, it was observed that 
children (n=1,504) who reported higher levels of enjoyment from physical activity 
consistently predicted actual physical activity participation among both children and 
adolescents (14). In a comprehensive school-based intervention, enjoyment of physical 
activity mediated a positive effect for African American and Caucasian adolescent girls 
(15). Another school-based physical activity intervention showed that enjoyment of 
physical activity measured at baseline in children ages 8-10 (n=300) could significantly 
predict improvements at posttest (10 months) (16). Additionally, Labbrozzi et al. found 
that girls (n=134) who ranked negative perceptions of body fat, self-concept, and 
appearance also reported low levels of physical activity enjoyment (17). Thus, 
interventions that target enjoyment of physical activity may also decrease rates of obesity 
and overweight among children (17).  
Schools provide a unique opportunity for obesity prevention programs due to the 
amount of time children spend in schools and the ability to impact a large population of 
children (3). First, children spend nearly 900 hours of instruction time annually in schools 
(18). Second, in the fall of 2016, there were approximately 50.4 million students enrolled 
in primary and secondary schools, with an estimated 35.4 million students in 
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prekindergarten to grade 8 (19). Furthermore, children who learn positive health 
behaviors at an early age may have decreased rates of obesity and overweight later in life 
(20).  
School-based physical activity education interventions have reported 
improvements in body mass index (BMI), aerobic fitness, and physical activity 
knowledge (21-23). Li et al. detailed a 12-week physical activity program with physical 
education (PE) motor skill development, activities for overweight/obese children, the 
inclusion of physical activity at home, and health education lectures (22). Results showed 
that children in the intervention group (n = 388) had a significant decrease in BMI, with a 
significant increase in moderate to vigorous physical activity (MVPA) (22). Similarly, 
increases in health-related fitness knowledge may translate to increased physical activity 
levels of high school students (23). Regarding barriers, Longmuir et al. reported that 
children ages 8-12 with reduced physical literacy may be less likely to participate in 
physical activity (24). Additionally, children from low socioeconomic families have 
added barriers that may prevent them from participating in physical activity (25, 26).  
School-based nutrition education interventions have demonstrated significant 
improvements in nutrition knowledge. Carraway-Stage et al. integrated science and 
nutrition in the 4th grade curriculum (27). Results indicated that intervention students (n = 
443) displayed a significant increase in nutrition knowledge, as compared to controls (n = 
319) (27). Turnin et al. utilized an interactive software program as a nutrition intervention 
for middle school children (n = 580). After one school year, study findings included a 
decline in BMI z-scores and increased consumption of fruits, vegetables, dairy, and 
starchy foods (28). Habib-Mourad et al. delivered classroom educational sessions for 9-
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11 year olds (n = 387), with the focus on increasing fruit and vegetable consumption, 
increasing MVPA, and identifying healthy snacks and drinks. At postintervention, 
nutrition knowledge scores and self-efficacy scores increased significantly from baseline 
after 12 weeks (29). Other programs that included a nutrition education intervention 
demonstrated improvements in nutrition knowledge and also showed reductions in body 
weight (20, 30).  
Comprehensive nutrition and physical activity interventions have resulted in 
reductions in childhood obesity (21, 31, 32). Maatoug et al. provided education sessions 
on the importance of fruit and vegetable consumption, benefits of physical education, and 
how to increase physical activity into daily life in a three-year school-based intervention 
(33). Results indicated a decline in the percentage of obese children (7% to 6.5%) in the 
intervention group (n = 1,929), as compared to the increase in the percentage of obese 
children (4.5% to 6.9%) in controls (n = 2,074) (33). Also, children in the intervention 
group ate more fruits and vegetables, as compared to controls (33).  Nemet et al. found 
that in a physical activity, nutrition education, and behavioral health intervention, obese 
children (n=46) had a decreased BMI, body fat percentage, and cholesterol levels after a 
three-month intervention, in comparison to controls (32). In a one-year follow up, 
intervention children continued to have significant differences in body weight, BMI, and 
body fat percentage in comparison to the control group (32). Another elementary school 
intervention utilized a Comprehensive Physical Activity Program (CSPAP), with 
observed improvements in the food environment, as well as educational strategies in an 
intervention for kindergarten through 5th grade children (n ≈ 2,400 per year) (34). Study 
findings showed a 15.2% decrease in childhood obesity over a six-year span (34).  
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Let’s Get Fit to Learn is a school-based nutrition and physical education program 
in five Title I schools in Utah. This program is based on the CSPAP approach (35). Let’s 
Get Fit to Learn is funded by the Carol M. White Physical Education Program (PEP), 
whose goal is to support and improve nutrition and physical education programs in 
schools to help prevent and reduce the prevalence of childhood obesity. The funding 
agency provides training for physical education teachers and classroom teachers and 
personnel, with the scope to reach 13,000 students in 22 school districts (35). The goals 
of Let’s Get Fit to Learn are: 1) “to improve the knowledge, skills, behavior, and 
attitudes of students towards physical activity and healthy eating [and] 2) to build a 
model for a school and Community Living Centers based wellness program that will 
strengthen the ability of the district to meet the state standards for Health and Physical 
Education” (35).  
 
Significance of Problem 
To our knowledge, there are limited studies in a low socioeconomic student 
population that document changes in physical activity knowledge, changes in nutrition 
knowledge, and changes in physical activity enjoyment scale (PACES) scores during a 
CSPAP intervention. 
 
Purpose and Hypotheses of Research 
The purpose of this study was to compare the associations among physical 
activity knowledge, nutrition knowledge, and physical activity enjoyment scores in low 
socioeconomic elementary schools.  
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The specific aims of this study were:  
1. To analyze two physical activity knowledge test scores from students (n = 504), 
in grades 4-6 from five schools, to determine if there was a statistical difference 
between pre- and post-physical activity knowledge.  
2. To compare two nutrition knowledge survey scores from students (n = 800), in 
grades 3-6 from four schools, to determine if there was a statistical difference 
between pre- and post-nutrition intervention knowledge.  
3. To evaluate two PACES scores from students (n = 800), in grades 3-6 from four 
schools, to determine if there was a statistical difference between pre- and post-
PACES scores and to correlate PACES scores with nutrition knowledge scores 
from students in grades 3-6 from four schools.  
For the first aim, we hypothesized that there would be a statistically significant 
difference between pre- and post-physical activity knowledge. The null hypothesis for 
this research was that there would not be a statistical difference between the two surveys. 
For the second aim, we hypothesized that there would be a statistical difference in 
nutrition knowledge survey scores from pre- and post-nutrition knowledge intervention. 
The null hypothesis was that there would not be a difference between nutrition 
knowledge survey scores from pre- and postintervention. For the third aim, we 
hypothesized that there would be a statistically significant difference in PACES scores 
between pre- and postintervention. Additionally, we hypothesized that increases in 
PACES score would be associated with improvements in nutrition-related knowledge. 




between pre- and postintervention and that there would be no associations between 








Participation Selection Criteria 
A convenience sample of children (n = 2,099) from five low-income elementary 
schools from the Mountain West Region of the U.S were recruited. Children from 1st - 6th 
grades were asked to participate, with total enrollment across the five schools. Using 
information from the school district website, around 91% of children were of an ethnic 
minority and 60% of children were from low-income families (36). Of the total 
participants, girls (n = 1,099) and boys (n = 1,000) were enrolled in 3rd (25%), 4th (47%), 
5th (31%), and 6th (8%) grade. Prior to data collection, written approval was acquired 
from the students and assent was obtained from the parents. The University of Utah 
Institutional Review Board approved the protocols employed in this study and all 
procedures conformed to the principles embodied in the Declaration of Helsinki. 
 
Description of the CSPAP Education Intervention 
The physical activity and nutrition education intervention occurred during the 
school year of 2015-2016. Physical activity leaders (PAL) worked with classroom and PE 
teachers to best implement the education. Physical activity and nutrition knowledge was 
integrated into PE lessons and classroom activity breaks through activities and lessons. 
Additionally, PAL created bulletin boards, handouts, and other educational materials for 





Instruments and Data Collection 
Knowledge Assessments  
Physical activity knowledge assessment. The PE Metrics physical education 
activity test was developed by the Society of Health and Physical Educators (SHAPE) 
(37). This test provides assessments for the National Standards for Physical Education 
including the following: motor skills and movement patterns, comprehension of 
movement concepts and strategies, qualities of an active lifestyle, and student knowledge 
of appropriate behavior during physical activity (37). The PE Metrics test consists of 28 
questions organized into specific performance descriptors relating to health-related 
fitness knowledge (38). Hodges et al. found PE Metrics to be a valid and reliable tool in 
evaluating health-related fitness knowledge (38). Students took the test online during 
school hours once in October and again in either March, April, or May. 
Nutrition knowledge survey. Students completed a computer-based multiple 
choice assessment in approximately 10 to 15 minutes. The 15-item survey focused on the 
following domains: types of healthful foods, food functions, and food groups. Scores 
were calculated by adding the total of correct answers and then dividing by 15 for 
percentage correct (39). PALS administered the survey during school hours once in 
October and again in March, April or May.  
Physical activity enjoyment scale. The PACES was administered as a computer-
based evaluation, with both the PE Metrics test and the nutrition knowledge survey. The 
PACES was developed by Kendzierski and DeCarlo as a method to test enjoyment of 
physical activity (40). The PACES test has been shown to be a valid measure of 





socioeconomic minority elementary school populations (40, 41). The test measures 
physical activity enjoyment via an 11-item survey. The survey is scored on a five-point 
scale ranging from 1 (strongly agree) to 5 (strongly disagree). Sample questions include 
“physical activity is very exciting” to “physical activity is no fun at all.” Several 
questions (1, 5, 6, 7, 8, 10) were reverse coded to ensure an accurate score. Total scores 
were summed, with a high score correlating with high physical activity enjoyment. PALS 
administered the surveys once in October and again in March, April, or May.  
 
Statistical Methods 
The data were screened for outliers using box plots. Histograms and Q-Q plots 
were used to test normal distribution. Descriptive statistics (mean and standard deviation) 
were reported for each dependent variable.  
To test the hypothesis that physical activity knowledge, nutrition knowledge, and 
PACES scores would increase during the CSPAP intervention, and to examine the 
modifying effects of grade level and sex, 4 x 2 x 2 mixed-design analysis of variance 
(ANOVA) tests were employed. For each dependent variable, statistically significant 
time main effects were reported as well as any statistically significant 2-way or 3-way 
interactions. The dependent variables were physical activity knowledge, nutrition 
knowledge, and PACES scores. The independent factors were grade level (3rd-6th), sex, 
and time. Levene’s Test was used to test the assumption of homogeneity of variance. 
Bonferroni post hoc tests were utilized if there were any statistically significant 
differences among grade levels. An a priori alpha level was set at p≤0.05 and the data 




Change in Physical Activity Knowledge: Grades 4th-6th 
Students (n=504) were chosen based on inclusion criteria from the five Title 1 
elementary schools. Students took the physical activity knowledge survey in October 
2015 and again in either March, April, or May 2016. Summary statistics are presented in 
Tables 1 and 2.  
With physical activity knowledge as the dependent variable, and sex and grade as 
independent variables, after the CSPAP intervention, physical activity knowledge scores 
increased significantly from pre- intervention to postintervention (p=0.045) (Table 3).  
Sex and grade level were tested as effect modifiers. Sex was significant (F (1, 492) 
= 4.10, p=0.04) with female students achieving higher scores than males (Table 4). 
Grade was also significant (F (2, 492) = 17.93, p=0.00). Statistical differences were noted 
between 5th and 6th graders (p=0.02) with 5th graders scoring higher (Table 4). As well, 
there were statistical differences between 4th and 5th graders (p=0.00) with 5th graders 
again scoring higher in the physical activity knowledge assessment (Table 4). A 
combined effect modifier of both grade and time was also significant (F (2, 492) = 3.27, p 
= 0.04). The average 4th grade score decreased pre- (M = 0.24) to postintervention (M = 
0.24) while both 5th and 6th graders mean score increased from pre- to postintervention 




Change in Nutrition Knowledge: Grades 3rd-6th 
Students (n=800) were chosen based on inclusion criteria from four Title I 
elementary schools. Students took the knowledge survey in October 2015 and again in 
March, April, or May of 2016. Summary statistics are presented in Tables 1 and 2.  
With nutrition knowledge as the dependent variable, and sex and grade level as 
independent variables, after the CSPAP intervention, nutrition knowledge scores 
increased (M =10.96) to (M=11.17). However, there were no significant differences 
found between October 2015 and May 2016 (p=0.15) (Table 3).  
Sex and grade level were then tested as effect modifiers. Both grade (F (3, 784) = 
5.685, p=0.001) and sex (F (1, 784) = 5.331, p=0.02) proved significant with female 
students scoring higher than male students (Figure 2 and 3, Table 4). The 5th grade 
students had significantly higher scores than 3rd grade students (p=0.001) and 4th grade 
students (p=0.005) (Table 4, Figure 4).  
 
Changes in PACES Score and Relationship to  
Nutrition Knowledge: Grades 3rd-6th 
Students (n=800) were chosen based on inclusion criteria from four Title I 
elementary schools. Students took the PACES survey in October 2015 and again in either 
March, April, or May of 2016. Summary statistics are presented in Tables 1 and 2.  
With PACES score as the dependent variable, and sex and grade level as 
independent variables, PACES score increased significantly (p=0.02) between October 
2015 and May 2016 (Table 3, Figure 5). Additionally, grade level was tested as an effect 




graders having higher mean PACES scores (Figure 6, Table 4).  
Pearson’s correlation coefficients revealed a positive association between 
nutrition knowledge score and PACES score (r=0.08; p<0.02). There were no significant 





Table 1. Summary statistics for physical activity knowledge scores, nutrition knowledge 
scores, and PACES score for children grades 3rd-6th in five Title I elementary schools.    
Variable  n Mean ± SD Min. Max. 95% Confidence 
Interval 
PA Survey  504   0.26 ± 0.12 0.00 0.68  (0.26, 0.27) 
NS 800 11.00 ± 1.78 4.00    14.00  (10.90, 11.11) 
PACES  800   38.00 ± 14.81 1.00    55.00  (37.10, 38.90) 
PA Survey = Physical activity knowledge survey score (number reflects average percentage correct)  
NS = Nutrition knowledge survey score 
PACES = Physical Activity Enjoyment Score survey  
n = number of students  
 
Table 2. Summary statistics for total sample of male and female students by grade level 
for students who completed the physical activity knowledge survey, the nutrition 
knowledge survey, and PACES test.  
Variable Males  Females Grade 3 Grade 4 Grade 5 Grade 6 
PA Survey  240 264 n/a 236 218 50  
NS 382 418 262 261 222 55 
PACES 378 417 259 259 222 55 
Total 1,000 1,099 521 992 662 160 
PA Survey = Physical activity knowledge survey   
NS = Nutrition knowledge survey  
PACES = Physical Activity Enjoyment Scale survey  
 
Table 3. Pre- and postintervention comparisons between physical activity knowledge 
scores, nutrition knowledge scores, and PACES score for students in five Title I 
elementary schools.  
 Pre (mean ± SD) Post (mean ± SD) P-value 
PA Score       0.26 ± 0.11  0.28 ± 0.12   0.045* 
NS      10.89 ± 1.74      11.18 ± 1.70   0.15 
PACES       36.84 ± 15.14   39.34 ± 14.79   0.017** 
PA Score = Physical activity knowledge survey score  
NS = Nutrition knowledge survey score 
PACES = Physical Activity Enjoyment Scale score  
*p<0.05 = significant difference between pre- and postintervention PA scores  








Table 4. Comparisons of sex and grade level for the physical activity knowledge survey scores, nutrition knowledge survey scores, 
and PACES.  
 Male Female Grade 3 Grade 4 Grade 5 Grade 6 
PA Score  
 
  0.26 ± 0.12    0.27 ± 0.11* n/a             0.24 ± 0.09 0.30 ± 0.13** 0.25 ± 0.12 




37.89 ± 15.15 
 
 38.29 ± 14.90 
 
 37.99 ± 14.91 
 
          39.22 ± 14.49***** 
 
 38.14 ± 15.01 
 
 33.22 ± 17.17 
PA Score = Physical activity knowledge survey score  
NS = Nutrition knowledge survey score  
PACES = Physical Activity Enjoyment Scale score  
* p<0.05 for significant difference between male and female PA knowledge survey scores 
** p<0.05 for significant difference between 5th grade students and 4th and 6th grade students  
*** p<0.05 for significant difference between male and female nutrition knowledge survey scores 
**** p<0.05 for significant difference between 5th grade students and 3rd and 4th grade nutrition knowledge survey scores 














Mean PA Knowledge Score = Mean physical activity knowledge score  
*P<0.05 for significant differences between 5th graders and 4th and 6th graders with 5th grade students 
scoring higher 
Grade and time were significant (p=0.039); average 4th grade score decreased pre- (M = 0.244) to 
postintervention (M = 0.235) while both 5th and 6th graders average score increased from pre- to 
postintervention (0.281 to 0.321 and 0.235 to 0.280), respectively 
Figure 1. Mean physical activity knowledge scores by grade level, stratified by time 




* p<0.05 for significant difference between 5th grade students and 3rd and 4th grade scores 
Figure 2. Nutrition knowledge survey score and grade by grade comparisons in Title I 





* p<0.05 for significant difference between male and female nutrition knowledge survey scores 
Figure 3. Mean male and female nutrition knowledge survey scores in Title I elementary 




*p<0.05 for significant differences between male and female average scores 
Figure 4. Mean nutrition knowledge scores from baseline to follow up for male and 





PACES score = Physical Activity Enjoyment Scale score 
*p<0.05 = significant difference between pre- and postintervention physical activity enjoyment scale 
(PACES) scores  
Figure 5. Mean change in PACES score from baseline and follow up in low 
socioeconomic ethnic minority elementary school children (n=800).  
 
 
PACES score = Physical Activity Enjoyment Scale score  
* p<0.05 = significant differences between 4th and 6th grade student PACES scores  
Figure 6. Mean changes in physical activity enjoyment scores (PACES) for 3rd - 6th grade 






Physical activity knowledge scores significantly increased from pre- to post-
intervention. The current study results support previous findings of improvements in 
physical activity knowledge during school-based programs (32, 42, 43). Moreover, our 
results are comparable to Tsia et al., as that study reported increases in physical activity 
knowledge among ethnic minority low SES children (n=840) in a school-based 
intervention (44). Additionally, studies indicate that increases in physical activity 
knowledge are associated with reductions in BMI and improvements in aerobic fitness 
(21-23, 32). Overall, the literature supports the importance of incorporating physical 
activity education in a comprehensive school-based intervention.  
The physical activity knowledge results also yielded significant differences 
between the 5th and 6th grades, as well as between the 4th and 5th grades. Students in the 
5th grade scored higher than both 4th and 6th grade students. These results could be 
explained by Hodges et al. who found the PE Metrics test to be a valid tool for 5th grade 
students, with consideration that the tool  may not be applicable to all age groups (38). 
Additionally, 4th grade scores decreased from pre- to postintervention, while both 5th and 
6th grade scores increased from pre- to postintervention. In a review, Budd and Volpe 
reported that children of older age often respond better to interventions, as compared to 





sex, with females scoring higher than males. This finding may be explained by a review 
of school-based obesity prevention programs (46). This review found that gender may be 
a factor in intervention effectiveness, with social and behavioral interventions more 
effective in females and structural interventions more beneficial in males (46). Thus, 
study outcomes based on sex may be accounted for by the type of physical activity 
knowledge intervention.  
The CSPAP intervention demonstrated increases in nutrition knowledge scores; 
however, contrary to our hypothesis, this increase was not statistically significant. 
Current research demonstrates that nutrition education interventions result in 
improvements in knowledge, thus, our results are inconsistent with previous research (20, 
27-30). Similarly, Gower et al. reported that 1st-4th grade students (n=74) significantly 
improved nutrition knowledge scores (12.2 ± 1.9 to 13.5 ± 1.6 ; p<0.001) upon 
completion of a four-week intervention, as compared to controls (39). While the 
computerized testing method was similar to the current study, Gower et al. implemented 
detailed lesson plans, with four weekly nutrition education classes (39). Another nutrition 
intervention for low SES minority children showed significant improvements in nutrition 
knowledge after a substantial intervention focused on classroom lesson plans, posters, 
food pictures, student workbooks, and parental homework (47). A further intervention 
utilized a game-based educational intervention to yield significant increases in nutrition 
knowledge (48). Therefore, the current results could be explained by the limited nutrition 
education implemented.  
Additionally, there were significant differences in nutrition knowledge scores 





previous findings in the literature. Warren et al. found no differences between the sexes 
in a 14-month school-based nutrition education intervention for children ages 5-7 
(n=213), with overall nutrition knowledge improvements of 15% (49). Finally, the 
current study results showed that 5th grade students had significantly higher scores than 
both 3rd and 4th grade students. In summary, older children may benefit more from 
interventions, with sex differences due in part to learning differences between males and 
females (46).  
Physical activity enjoyment scale scores significantly increased following the 
CSPAP intervention. Furthermore, there was a statistical difference between 4th and 6th 
grade students, with 4th graders reporting a higher enjoyment of physical activity. Our 
results corroborate previous findings that physical activity enjoyment scores increase 
during school-based interventions (15, 16). Additionally, the current study demonstrated 
increased physical activity enjoyment in both boys and girls following the intervention. 
This result is in contrast to earlier studies that reported greater declines in physical 
activity levels for girls, as compared to boys, during childhood (50, 51). Regarding 
outcomes, research indicates that enjoyment of physical activity is associated with active 
behavior, with potential subsequent reductions in BMI (13, 14, 17, 52). Additionally, for 
the current study, the physical activity enjoyment scale showed a positive correlation 
with nutrition knowledge. Thus, as average nutrition knowledge increased, the PACES 
score increased.  
The strengths of this study include the large sample size, the specific health 
parameters chosen, and the ethnic minority and low SES population. The large sample 





data. Additionally, ethnic minority and low SES children have a higher prevalence of 
childhood obesity; therefore, studies that are focused on this group specifically may help 
prevent increases in childhood obesity rates. Finally, the health parameters selected are 
valid assessments.  
There are several limitations to this study, including the following: the use of a 
convenience sample, the physical activity and nutrition intervention, the knowledge 
assessments, and the potential confounding variables. First, this study utilized a 
convenience sample, which may be prone to bias and under- or over-representation of 
groups within the sample. Second, the physical activity and nutrition knowledge 
intervention was minimal, consisting of education implemented into PE lessons, 
classroom activity breaks, and informative bulletin boards. Third, culturally appropriate 
foods were not used in the nutrition knowledge survey, which may have led to confusion 
among study participants. Additionally, the knowledge assessments were the same for all 
grade levels and for non-English speakers, which may have contributed to skewed results. 
Finally, potential confounding variables, such as previous physical activity level, history 
of disease, and dietary habits, were not included in the data analysis.  
There is limited research in a low socioeconomic student population that 
documents changes in physical activity knowledge, nutrition knowledge, and physical 
activity enjoyment during a CSPAP intervention. Further, there is a lack of research that 
compares the associations between the physical activity enjoyment scale and nutrition 
knowledge. Due to the high prevalence of childhood obesity, the current study may help 
to guide the development of comprehensive school-based interventions in low 






Physical activity knowledge and physical activity enjoyment scores increased 
significantly during a CSPAP intervention in children in grades 4th-6th in five Title I 
elementary schools. Additionally, nutrition knowledge scores increased, although not 
significantly, in children in grades 3rd-6th. The study results demonstrate that physical 
activity and nutrition education are essential components in a comprehensive school-
based intervention in an ethnic minority low socioeconomic population. Furthermore, 
these findings indicate that improvements in physical activity enjoyment can occur 
during a school-based intervention. Increases in physical activity enjoyment and 
knowledge may translate to increases in chronic physical activity and improve children’s 
health outcomes. A multicomponent school-based intervention may be able to decrease 
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